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ABSTRACT
ADAPTATION AND TRANSLATION OF AUTISM SPECTRUM DISORDER
RATING SCALES FOR SCHOOL-AGE CHILDREN: EVALUATING
ADHERENCE TO THE INTERNATIONAL TEST COMMISSION GUIDELINES
Tamanna Chhabra
The current review examines adaptations and translations of Autism Spectrum
Disorder (ASD) rating scales for school-aged children around the world. ASD rating
scales are a quick and efficient way to diagnosing ASD, and adaptations of ASD
scales offer low-cost methods to make tools available around the world. The
International Test Commission guidelines (ITC, 2017) provide a rigorous framework
for researchers to adapt and translate psychological tests. This review used the XCAGAM (Duke, 2019) a tool developed to operationalize the guidelines to examine
how well the selected ASD measures adhere to the ITC guidelines. Fourteen
adaptations and translations were included in this review and all scored as “poor
quality” on the X-CAGAM. The measures showed strong psychometrics, however
lacked a thorough analysis of the effects of culture and language on the items and the
methods employed. This review presents and discusses the sample characteristics,
psychometrics, and significant other findings related to the measures and their
adherence to ITC guidelines. Finally, suggestions for future research and practice are
provided.
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Introduction
Over the past decade, there has been a substantial increase in awareness about
autism spectrum disorder (ASD) around the world (Elsabbagh & Hahler, 2015).
Regrettably, this increase in awareness and research has been limited to certain
sections of the world, resulting in limited public and policy level attention in lowerincome and middle-income countries (Elsabbagh et al., 2012). One hypothesis that
explains this disparity is that these countries have limited resources and face more
urgent priorities related to survival that take precedence over mental health research
(Scherzer et al., 2012). As a result, most tools developed to diagnose and help treat
ASD, including screening questionnaires, rating scales, and observation schedules, are
also limited to higher-income countries and specifically represent the cultural and
linguistic characteristics of their populations (Elsabbagh et al., 2012) Furthermore,
limited research and data related to ASD is available from lower-income countries
(Hossain et al., 2017).
This paper aims to evaluate the existing adaptations and translations of ASD
rating scales around the world. ASD rating scales are helpful and cost-effective tools
that are used to diagnose ASD and further help with progress in monitoring and
adapting intervention. Effective adaptations of ASD rating scales can prove to be
efficient in aiding diagnosis and treatment for individuals with ASD from lowerincome countries. The purpose of this review is to appraise the psychometric
properties of the existing adaptations for their intended populations. The review will
report gaps in the adaptation process, shed light on potential difficulties faced by
researchers during adaptation of tests, and finally, inform future ASD research around
the world about the utility of the available adapted tests. The following literature
review provides a brief introduction to ASD, the impact of culture on the presentation
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and diagnosis of ASD, the prevalence of ASD around the world, a need for early
identification, information about ASD rating scales, and the recommended process for
adapting and translating tests.
Autism Spectrum Disorders (ASD)
ASD refers to a group of neurodevelopmental conditions characterized by
difficulties in social interaction, communication (including both verbal and nonverbal), and restricted and/or repetitive behaviors (APA, 2013). Typically, ASD
distinctly presents itself by the age of three years and is considered a stable diagnosis
that lasts the entire lifespan (Rice et al., 2012). Previously the Diagnostic and
Statistical Manual (up until DSM-IV-TR) classified ASD as a group of disorders,
including autistic disorder (AD), Asperger’s Syndrome (AS), Childhood
Disintegrative Disorder (CDD), and Pervasive Developmental Disorder not otherwise
specified (PDD-NOS) (Matson & Neal, 2010; Tsai & Ghaziuddin, 2014). The
changes introduced in the DSM-V (APA, 2013) collapsed these disorders into one
overarching category: the diagnosis of Autism Spectrum Disorder.
Autism was first described by Kanner in 1943 based on his observation of 11
children with "a powerful desire for aloneness" and "an obsessive insistence on
persistent sameness” (Kanner, 1943, p. 249). He named their condition "early
infantile autism," but it was not until about four decades later, in the 1980s, that
Autism was recognized as a neurodevelopmental disorder with biological
underpinnings (Gillberg & Wahlstrom, 1985; Kim, et al., 2013; Wahlstrom, et al.
1986). As stated previously, an increase in ASD awareness around the world has been
limited to approximately the last decade. To elucidate the concentration of research to
higher-income countries, a recent research article created a bibliometric profile of
scientific research on autism spectrum disorders from 2004-2015 (Sweileh et al.,

2

2016). The authors reported that from the 48,426 articles they cited, the largest
number of articles were from the United States (46.48 %), followed by the United
Kingdom (13.14 %), and Canada (5.8 %). No lower-income country appeared in the
top 10 countries where the research was conducted. Hence, despite advances in
science and research around ASD, awareness and knowledge are limited to certain
parts of the world. To Highlight the importance of cultural understanding of ASD, the
next section elaborates on what is known about culture and ASD.
Cultural Differences in ASD
The major diagnostic systems followed around the world, including the DSM
V and the ICD 10 (World Health Organization, 1994), have largely overlapping
presentations of the behavioral symptomology (Doernberg & Hollander, 2016) of
ASD. Despite a seeming consensus in the medical domain, there is a recognized lack
of literature concerning the cultural understanding of the presentation of ASD
(Bernier et al., 2010). Additionally, there is little information on how culture affects
the diagnosis of ASD and how parents make treatment decisions surrounding ASD
(Mandell & Novak, 2005).
Bernier, Mao, and Yen (2010) present the micro and macro-level cultural
influences on diagnosis and treatment choices for ASD. They refer to the variance in
prevalence of reporting, as well as the age at diagnosis, to highlight the difference in
diagnostic practices across cultures (Bernier, Mao & Yen, 2010). Further, knowledge
of the differences in diagnostic and treatment services is essential in understanding
ASD through a cultural lens (Bernier, Mao & Yen, 2010). For example, in Taiwan
(Lung et al., 2009; Lung et al., 2008), researchers found that the process of diagnosis
is much shorter in urban areas as compared to rural areas, and they argue that this
finding is indicative of the differences in treatment services available.
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There is also a recognition that the leading instruments used to diagnose ASD,
for example, the ADOS-2 (Autism Diagnostic Observation Schedule; Lord et al.,
2015) and the Autism Diagnostic Interview (Lord, Rutter, & Le Couteur, 1994), are
not designed to consider cultural variables; thus, the potential cultural influences the
validity and reliability of these measures have not been studied (Bernier, Mao & Yen,
2010). The ADOS-2 (Lord et al., 2015) is one of the few tests translated to and used
in 12 different languages; sadly, there is limited research on instruments beyond the
western world regarding culturally appropriate or adapted assessment instruments
(Bernier, Mao & Yen, 2010). Most Asian languages do not have a term for ASD
(Dobson et al., 2001), indicative of the gaps in recognition that may impact diagnosis
and subsequent treatment of the disorder. Furthermore, though the ADOS is the gold
standard for diagnosing ASD, it is an assessment that takes considerable time to
administer and requires extensive and expensive training that may not be viable to
adapt for use in lower-income countries.
In addition to variability in diagnostic procedures as a function of culture,
cultural beliefs as they relate to the recognition of ASD have been studied. For
example, in Asian cultures, avoiding eye contact is largely seen as a sign of respect
and may hinder the recognition of early symptoms of ASD (Lian, 1996). Furthermore,
it was reported in India that ASD could be recognized earlier due to the cultural
emphasis on conforming to social norms; however, parents commonly seek help
much later due to cultural beliefs surrounding mental illness, boys speaking later than
girls, preference for seeking help from religious healers, and seeking medical
intervention before behavioral intervention (Daley, 2004).
Furthermore, there appears to be a lack of training and understanding around
ASD among medical professionals around the world, as reported in a study in the
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United Kingdom (Shah, 2001). In India, significant variability was found within
groups of psychiatrists, psychologists, and pediatricians about the characteristics most
necessary for the diagnosis of ASD (Daley, 2004). Parents receiving conflicting
information leads to inconsistencies in the understanding of the disorder, and
subsequently, its course of treatment (Mandell & Novak, 2005). Adapted tools that
are valid, reliable, and standardized through a culturally appropriate lens thus offer
opportunities for a more relevant diagnosis in different parts of the world.
Prevalence of ASD Internationally
Research to estimate the global prevalence of ASD demonstrates considerable
variability. Most recently, Baio et al. (2018) found that approximately one in 59
children (1.69 %) aged eight years are identified with ASD in the United States. On
the global scale, Elsabbagh et al. (2012) reviewed epidemiological surveys and
reported a global median ASD prevalence of 0.062%. Other reports about the global
prevalence include a systematic review of ASD prevalence by Williams et al. (2006),
estimating a prevalence of 0.002%, and more recently, Baxter et al. (2015) estimated
a prevalence of 0.076 per 10,000 (0.00076 %) individuals worldwide. The stark
variability in the prevalence reported worldwide could be attributed to inconsistency
in knowledge, different research methodologies (e.g., inclusion criteria, age of
participants), lack of culturally appropriate tools and scales used to screen for and
diagnose ASD.
Given the insufficient prevalence data available in Asia, Sun and Allison
(2010) conducted a systematic review of prevalence studies of autism from the year
1971 to 2008. They included 17 studies from six Asian countries (excluding South
Asia) and reported a prevalence of ASD of 0.0148% since 1980. Further, they
reported a higher prevalence rate of 0.0103% among children between 2–6 years old,
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and a higher prevalence rate among boys. In addition, Sun and Allison indicated a
higher prevalence in urban areas across countries, a higher prevalence in Japan as
compared to China, and an increase in prevalence over time across countries (Sun &
Allison, 2010). The authors did not include any articles from South Asia as these did
not meet their inclusion criteria. Given this lack of reliable data, more research is
needed in this area with well-validated measures that are appropriate to different
cultural contexts.
More recently, Qiu et al. (2019) conducted a systematic review of the
prevalence of ASD in Asia and reported ASD prevalence in East Asia (0.51%; China
and Korea) was higher than that in West Asia (0.35%; Iran, Israel, and Lebanon) and
South Asia (0.31%; India, Sri Lanka, and Bangladesh). Qiu et al. (2019) suggest the
need for a more universal and standardized diagnostic process for ASD as early
identification of ASD is linked to the quality of life for ASD children and their
families and can inform future programs related to ASD in Asia.
The methodological and cultural differences in recognizing and collecting data
may have impacted the difference in prevalence reported in Asia as compared to the
prevalence of 1 in 54 (1.6% approx.) indicated in the US (Baio et al., 2018). The
studies selected used different criteria for identification of autism, including the
Autism Behavior Checklist (ABC; Volkmar et al., 1988), Childhood Autism Rating
Scale (CARS, Schopler & Reichler, 1988), the DSM IV criteria (APA, 1994), and the
ICD 10 criteria (WHO, 2010). Furthermore, it can be hypothesized that cultural
beliefs, social norms, and the absence of an understanding of ASD may contribute to
an underreporting of ASD by parents (Hossain et al., 2017), rendering a low
prevalence rate. The variance in methodology calls for a need to employ a
standardized approach; for example, using an adapted scale that is also normed to the
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intended population to provide a clearer picture of the prevalence within and between
countries.
Early Identification of ASD: A Need for Adapted Tools for School-Age Children
Recognition of the importance of early identification of symptoms as a means
to achieving accurate diagnosis and educational and treatment planning has led to
focused efforts to specify symptomatology and early trajectory of Autism at younger
ages (Camarata, 2014; Lord & Jones, 2012). Earlier detection of neurodevelopmental
disorders leads to earlier intervention and subsequently, better outcomes for
individuals (Camarata, 2014). The plasticity of the brain in the first three years of life
suggests that interventions at this time will be most effective to teach skills and
behaviors (Caramata, 2014).
Ascribing to the view that ASD is pervasive (Koegel & Koegel, 2006), early
intervention implies better outcomes relative to intervention delivered later in the
developmental period (Camarata, 2014). Comprehensive interventions and behavioral
interventions have been found to have better outcomes compared with other
treatments or usual practice in terms of IQ and adaptive behaviors (Peters-Scheffer et
al., 2011). Landa (2018) reviewed early intervention studies for children with ASD
over the past 15 years and concluded that early intervention, especially when
mediated by parental involvement in administering the intervention, is extremely
beneficial. Bryson et al. (2003) concluded through their review that though early
interventions are indicative of positive outcomes for children with ASD, the
instruments available pose limitations, and children do not usually receive a diagnosis
until the age of 4 years. Recent research in ASD has shown a stable diagnosis can be
ascribed as early as 12 months of age (Pierce et al., 2019). These findings point to the
wide gaps in the advancements of early diagnosis and early interventions for ASD.
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On the other hand, administering psychological tests in early childhood poses
a likelihood of false-positive results (Maddox et al., 2017). The early development
period is characterized by rapid changes in development, causing difficulty in
providing a diagnosis. There are also trans-diagnostic symptoms, common to different
disorders, which can lead to a faulty or premature diagnosis (Camarata, 2014). This
reinforces the importance of having psychometrically reliable and valid measures to
reduce the likelihood of false-positive results. Such a measure will pave the way for
early identification of ASD and allow for targeted interventions in the areas of
concern presented.
Western, Educated, Industrial, Rich, and Democratic (WEIRD) Nations and
Psychological Testing
Rad, Martingano, and Gingees (2018) state that psychology should aim to
understand what is universally common in human behavior and how the variables of
culture and context influence behavior. However, the science of psychology is
primarily based on people who belong to Western, educated, industrialized, rich, and
democratic (WEIRD) nations (Ginges, Martingano, & Rad, 2018; Henrich, Heine, &
Norenzayan, 2010; Muthukrishna et al., 2020). To demonstrate further challenges
with global generalizability of psychology research, Arnett (2016) reported that in the
“Journal of Personality and Social Psychology”, 67% of the American samples (and
80% of the samples from other countries) consisted primarily of under-graduates
taking psychology courses. Hence the results from research studies created using a
sample limited to the western world should not be generalized while studying nonWEIRD societies (Muthukrishna et al., 2020).
Similarly, psychological tests are also created within a specific culture and are
loaded with cultural and linguistic factors from the WEIRD countries. Henrich and
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colleagues (Henrich Heine, & Norenzayan, 2010) reviewed a range of domains often
investigated within psychological research and compared WEIRD and non-WEIRD
countries. More specifically, they examined the research that measured the constructs
of visual perception, fairness, cooperation, spatial reasoning, categorization, and
inferential induction, moral reasoning, reasoning styles, self-concepts and related
motivations, and the heritability of IQ as reported in WEIRD and non-WEIRD
countries. Overall the results from the non-WEIRD countries were statistically seen as
outliers, implying that they do not fit into the “average” norms of WEIRD countries.
This further suggests that factors outside of the construct being measured (for
example, culture and language) have an impact on the scores. In the context of
adaptation of ASD rating scales that the present study evaluating, the cultural
presentation of ASD might lead to under or over-reporting in the adapted scales as a
function for the context in which the research is conducted. While test adaptations
pose as effective ways of measuring ASD in children in lower-income countries, the
inability to meet guidelines regarding culture and language may undermine the
validity of representation of the construct(s) being assessed.
ASD Rating Scales
The leading instruments presently used to diagnose ASD (ADOS-2 & ADI)
require considerable time to administer and extensive and expensive training for the
test administrator. Hence they do not pose to be viable options to adapt for use around
the world, especially for lower-income countries. ASD rating scales, on the other
hand, are narrowband rating scales designed to diagnose ASD and help plan
treatment. Narrowband rating scales specifically measure a single area of concern,
such as ASD or Attention Deficit Hyperactivity Disorder, etc. Rating scales are easy
to administer, low cost, and time-efficient methods to help diagnose ASD in a wide
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number of participants and hence can be particularly successful when adapted for use
in lower-income countries (Lee and Stewart, 2017). Soto et al. (2014) conducted a
review of the adaptation process of ASD screening tools around the world. Screening
tools are primarily used to monitor for red flags and identify children at risk for ASD
(Soto et al., 2014; Szatmari et al. 2003). Soto et al. (2014) reported that the articles
that followed or stated a rigorous adaptation process also made more significant
changes in the adapted tool to reflect the cultural and linguistic characteristics of the
intended population. Hence robust adaptations likely follow a thorough adaptation
process and result in nuanced modifications to the original tool.
The current review aims to examine the adaptations of ASD rating scales
around the world. ASD rating scales pose many advantages as rating scales provide
easily quantifiable results that are normed and standardized. These can assist further
in progress monitoring of treatment, measuring treatment outcomes, and with ASD
research (Ramsay, Reynolds, & Kamphaus, 2002). Rating scales also pose certain
disadvantages. A reporter bias may affect the results, children may show a different
presentation in different settings which may not be reflected by a single reporter, and
narrowband rating scales do not account for differential diagnosis (Ramsay,
Reynolds, & Kamphaus, 2002). Reported bias can also be affected by culture, as
certain behaviors may not be reported as problematic for individuals in some cultures.
Cultural adaptations can account for the differences in presentation and reporting
styles of ASD symptoms. Furthermore, rating scales are effective ways to reach
individuals that may require attention.
Adapting Psychological Tests
Developing a test simultaneously in different languages and countries with
items that are relevant to the intended population is the least common but most
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effective method to attain a test that is valid across cultures (Anderson, et al., 1996;
Arafat et al., 2016). However, a majority of instruments are originally developed in
English to be subsequently translated for use in other languages (De Beurs, et al.,
2005). Adapting a test can be a particularly effective method for lower-income
countries as it can significantly cut costs and speed up the process of establishing a
psychometrically sound test (Ramsay et al., 2002). However, researchers adapting a
test need to reach equivalence between the original and adapted versions, while
providing for a culturally and linguistically valid test. Test adaptation includes the
process of translation, adaptation, the assessment of reliability, and responsiveness
(Duke, 2019). Adaptation moves beyond translation to address the cultural
appropriateness of the instrument (Arafat et al., 2016). To address the need to
improve testing practices globally, the International Test Commission (ITC) was set
up in 1976 (Oakland et al., 2001; Oakland, 2004). In 1992, the ITC began developing
a set of guidelines for translating and adapting psychological and educational tests.
The International Test Commission guidelines for adapting and translating tests (first
edition) were published in 2005 (ITC, 2005) and included 22 principles (ITC, 2017).
With the advancement in statistical methodologies, the ITC instituted a sixperson committee to revise its guidelines in 2007. An updated and final version of the
guidelines was published in 2017. These include 18 standards organized into six
categories to facilitate their use: Pre-condition, test development, confirmation,
administration, scoring and interpretation, and documentation (ITC, 2017; Muniz,
2013). The Pre-condition section includes considerations prior to the test adaptation
process, including obtaining copyrights for the tool and determining if the tool is
appropriate for adaptation (Duke, 2019; ITC, 2017; Muniz et al., 2013). The Test
Development section provides information about the transition and adaptation
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process, choosing a design, and piloting the adapted measure (Duke, 2019; ITC, 2017;
Muniz et al., 2013). The Confirmation section addresses the adaptation’s
psychometric properties (Duke, 2019; ITC, 2017; Muniz et al., 2013). The
Administration section highlights standardization of the testing practices, and the
Score Scales and Interpretation section provides recommendations cautioning against
misinterpretations of cross-cultural performance differences (Duke, 2019; Muniz et
al., 2013; ITC, 2017). Finally, the Documentation section specifies the need for a
detailed technical manual/information about the adaptation process (Duke, 2019; ITC,
2017; Muniz et al., 2013; Hambleton, 2005).
To operationalize the ITC guidelines (2017), Duke (2019) developed the
Cross-Cultural Adaptation Guideline Adherence Measure (X-CAGAM; See Appendix
A). The X-CAGAM is an 18 item rubric that operationalizes the ITC (2017)
guidelines for practical use. Details about the tool are elaborated upon in the method
section.
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Method
Research Questions
The purpose of the present study is to evaluate how well test adaptations and
translations of ASD rating scales for school-age children adhere to the International
Test Commission (ITC, 2017) guidelines. Adherence to the ITC (2017) guidelines
will be evaluated using the X-CAGAM (Cross-Cultural Adaptation Guideline
Adherence Measure; Duke 2019), an objective tool designed to measure the same.
The following research questions will be explored:
1. How well do test adaptations and translations of ASD rating scales adhere to
the ITC (2017) guidelines of test adaptations and translations as reflected by
the X-CAGAM?
2. What ITC (2017) guidelines, as reflected by the X-CAGAM, are
predominantly followed by researchers while adapting and translating ASD
rating scales?
3. What ITC (2017) guidelines, as reflected by the X-CAGAM, are
predominantly not followed by researchers while adapting and translating
ASD rating scales?
The following hypothesis will be investigated by the researcher
1. As low and middle-income countries do not have resources available to
invest in mental health and subsequently test construction and adaptation,
it is hypothesized that the test adaptations and translations of ASD rating
scales will predominantly score on the X-CAGAM as “Poor Quality” (XCAGAM Score 0-49 %) as a reflection of adherence to the ITC (2017)
guidelines of test adaptations and translations.
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2. Since there have been statistical advancements in research, and the ITC
has updated its guidelines more recently (ITC, 2017), it is hypothesized
that there will be a positive correlation between recent research as
measured by year of publication and adherence to the guidelines on the XCAGAM as indicated by the total X-CAGAM score.
3. The measures from WEIRD countries will score higher than non-WEIRD
countries on the X-CAGAM.
Measure
The Cross-Cultural Adaptation Guideline Adherence Measure (X-CAGAM;
Duke, 2019) is an 18 item rubric developed to be able to use the ITC (2017)
guidelines as an objective measure in rating the degree to which translations and
adaptations follow these guidelines. Each guideline is given the value of high (2),
medium (1), and low (0) quality ratings based on the extent to which researchers
adhere to the guideline. The X-CAGAM underwent three phases of development, the
initial development, expert analysis, and finally, the expert pilot. The data from the
expert pilot stage, as reported by Duke (2019), revealed that the X-CAGAM
demonstrated strong construct validity and strong internal consistency; however, it
displayed poor inter-rater reliability when used by the sample while scoring a
fictitious adaptation study (Duke, 2019). However inter-rater reliability was good
among experts using the same fictitious adaptation study. Since the X-CAGAM is the
only available measure that operationalizes the ITC guidelines it will be used to
evaluate how test adaptations and translations adhere to best practices. Duke (2019)
also reported no significant relationships between cross-cultural experience factors
and participant ratings, implying that practitioners can use the tool with differing
experience and training.
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Duke (2019) reported that the items that contain multiple criteria were more
problematic. For example, the 10th item, (See Appendix A) addresses the statistical
equivalence of the original and adapted measure and includes an appraisal of the
construct, method, and item equivalence of the adapted measure. To attain the value
of high on the X-CAGAM on this construct, all three equivalencies (construct,
method, and item) must be addressed in test adaptation. Duke (2019) found
discrepancies in expert scores specifically on such items on the X-CAGAM while
scoring fictitious research papers as provided by Duke (2019). These findings will be
considered while interpreting the results of this review by specifically looking at all
three areas separately and then at the construct as a whole. Any observed difficulties
will be discussed with the results. Despite some concerns in the measure, there exist
no other measures that specifically evaluate the application of the ITC guidelines.
Eligibility Criteria
For this study, the following selection criteria of measures were followed.
Published ASD rating scales that have been translated or adapted for use were
selected. To select adaptions/translations that are statistically rigorous, articles
published in peer-reviewed journals and student thesis and dissertations that have
received an institutional review board (IRB) approval were selected. Finally, only
translations or adaptations published after 1994 (after the publication of DSM IV)
were selected as the concept of ASD evolved significantly with the publication of the
DSM IV.
Selection criteria and Search strategy
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA, Moher et al., 2009) guidelines were followed while selecting articles.
PRISMA guidelines ensure a transparent approach to review and meta-analysis
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searches by documenting specific guided steps followed during article searches and
hence provide for a replicable review/meta-analysis. Articles and theses/dissertations
were identified using electronic databases, including EBSCO, ProQuest, and APA. To
search for articles, the following keywords were used: adaptation, translation, ASD
rating scale, and autism rating scale. The abstracts of the articles and their method
sections were screened to ascertain that they are empirical research studies that are
adapting and/or translating ASD rating scales for school-age children and that they
meet the eligibility criteria (Appendix B). The process is outlined in greater detail in
Figure 1.
After retrieving the screened articles, some were excluded because they did
not meet one of the three inclusion criteria. Three retrieved measures were adaptations
and/or translations of screening instruments and not ASD rating scales (Reason 1:
Guo et al., 2011; Mattila et al., 2012; Yousefi et al., 2015). Four retrieved measures
were validation studies of ASD rating scales in different countries and they did not
translate or adapt a measure (Reason 2: Nordin et al., 1998; Perry et al., 2005;
Tachimori et al., 2003; Tafiadis et al., 2008). One article was deemed irrelevant as the
authors used the Autism Rating Scale, which is a scale used to assess the
schizophrenic phenotype, for patients with Schizophrenia. Since this review is
concerned with ASD scales for ASD diagnosis and treatment planning, this article
was excluded (Reason 3: Ballerini et al., 2015).
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Figure 1
Screening process for adaptations and translations according to PRISMA Guidelines

Records identified from
Databases (N =1022 )

Records screened
(N = 1022)

Records excluded for not
meeting the eligibility
(N = 1001)

Records sought for
retrieval (N = 21 )

Reports excluded for not
meeting eligibility:
Reason 1* (N = 3)
Reason 2** (N = 4)
Reason 3*** (N = 1)

Reports assessed for
eligibility (N = 21)

Studies included in the
review
(N = 13)****

* Adaptations and/or translations of screening instruments and not rating scales.
** Validation studies of ASD rating scales.
*** Scale used to assess the schizophrenic phenotype.
**** one article included two adaptations
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Procedure
The researcher identified and screened the research methodology utilized in
the translations and adaptations of ASD rating scales using the screening criteria
(Appendix B). Articles and dissertations that did not meet the aforementioned
eligibility criteria were not included in the analysis. The researcher then obtained
permission from the author of the X-CAGAM to use the measure to evaluate the
translations and adaptations of ASD rating scales. Since the X-CAGAM displayed
poor inter-rater reliability during its development (Duke, 2019) the researcher
followed the procedure that Duke used to achieve inter-rater reliability among experts
while creating the X-CAGAM. Duke (2019) originally constructed three vignettes for
the experts to score. Duke randomly assigned a vignette to the researcher of the
present study to score and the researcher’s scores for the vignette were compared to
the scores intend by Duke and scores provided by the experts during the development
of X-CAGAM. The present researcher’s scores were in 89% agreement with the
experts’ scores and 95% agreement with the scores intended by Duke (2019). Hence
the researcher proceeded with scoring the adaptations and translation on the XCAGAM.
It was initially proposed that if there was a difference with the expert’s scores
or the scores assigned by Duke to the vignette, the researcher would discuss/receive
additional training on the X-CAGAM scoring with the author of X-CAGAM, and
subsequently score the second and third vignettes to establish reliability in scoring. As
the scores were not significantly different, this process was not followed. All three
vignettes were not attempted at first to give the further opportunity to establish
reliability if it was not established with the first vignette.
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Statistical Analysis
For the analysis, descriptive statistics regarding how the adapted and
translated ASRS measures score on the overall X-CAGAM, distribution of scores
across items on the X-CAGAM, and a correlation of the year of the publication with
the score on the XCAGAM are reported in the results section. This will helps answer
research questions 1, 2, and 3, and hypothesis 1. Since the ITC guidelines were first
introduced in 2005 and subsequently updated in 2017, hypothesis 2 investigating
whether more recent studies score better on the X-CAGAM was reported by
examining correlations between the X-CAGAM scores the year of the article
publication. For the third hypothesis, the researcher conducted T-tests to compare the
X-CAGAM scores for WEIRD and non-WEIRD countries.
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Results
The findings from the review of translations and adaptations of ASD rating
scales are presented here. The first section documents the characteristics of the
translations and adaptations reviewed. The second section describes the
psychometrics of the adapted and translated measures included in this review. The
third section examines the eighteen items on the X-CAGAM and their mean scores
across the translations and adaptations. The fourth section describes the correlation
between the year of publication and scores on the X-CAGAM. Lastly, the scores on
the X-CAGAM of measures from WEIRD and non-WEIRD countries are compared.
Quantitative data from the review was analyzed using SPSS with values
rounded to two significant figures. Significance testing was conducted at the p < .05
level.
Characteristics of the Translations and Adaptations of measures of ASD
Fourteen translations and adaptations of measures of ASD from thirteen
articles and dissertations (one dissertation adapted two measures) met the selection
criteria to be included in this review. The selected measures included different
versions of five ASD rating scales. The characteristics and standardization data of
these original measures are presented in Table 1.
Ten measures qualified as translations and four as translations and adaptations.
An adaptation for the purpose of this research relied on the ITC guidelines and is
defined as a measure modified in accordance to the culture and language of the
country for which the measure is intended (ITC, 2017). A translation, on the other
hand, follows either a forward and back translation design or a double translation
reconciliation method for the use of the measure in a different language (ITC, 2017).

20

Table 2 depicts the characteristics of the adapted and/or translated measures
including their intended country and language, age ranges, characteristics of the
samples, and funding information, among other factors. The translations and
adaptations included in this review are selected from ten countries and are in nine
different languages. Nine researchers reported the gender breakdown of their samples
of which led to approximately 84% male children with ASD in their clinical sample
and approximately 66.7% male children in their total sample (including children with
ASD, the non-clinical, and children with other diagnosis). Three researchers only
report an ASD (clinical) sample, while others report clinical and non-clinical (n = 4)
sample, or a clinical and an additional clinical group with a diagnosis other than ASD
(n = 4), and the remaining report a clinical, an additional clinical group and a nonclinical sample (n = 3).
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22

3-22

2-5

6-18

Goldstein & Naglieri,
2010 (Autism Spectrum
rating Scale, ASRS 2-5
yrs.)

Goldstein & Naglieri,
2010 (Autism Spectrum
Rating Scale 6-18 yrs.)

3-22

Gilliam, 1995 (Gilliam
Autism Rating Scale,
GARS)

Gilliam, 2006 (Gilliam
Autism Rating Scale-2,
GARS-2)

214

135

1092

1107

480 (M)
480 (F)

160 (M)
160 (F)

-

74

ADHD 123
AD/MD 31
CD 39
Other 92

CD 35
DD 41

-

Other Dev.
Disabilities
254

Psychometrics of original measures reported in this review
Measure (Authors)
Ages
Sample
(yrs.)
NonASD Clinical
Other
Constantino & Gruber,
4-18
158
287
2005 (Social
Responsiveness Scale,
SRS)

Table 1

.97

.97

.90
.93

.84
.94

α
.93
.97

.92

.97

.88

.88

r
.85

Reliability

.91

.90

-

-

.833

.80

-

ABC
.56-.78

Validity
Discrim Conver
inative
gent
-

.90

.89

-

1

Sensitivity
.78

.92

.91

-

.87

Specificity
.67

Kappa
.80

Kappa
.80

-

-

Other
-
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2+

4+

Schopler et al., 1988
Childhood Autism Rating
Scale (CARS)

Rutter et al., 2003 (Social
Communication
Questionnaire, SCQ)

160

537

994

ASD
1034

-

-

-

40
(diagnosis
other than
ASD)

-

-

Other
-

.87

.94

.96

α
-

.90

994

r
-

Reliability

Non
ASD
.92
ID .70

-

.93

-

-

ADOS.77

Validity
Discrim Conver
inative
gent
-

.85

-

.88

Sensitivity
-

.75

-

.86

Specificity
-

IRR .71

IRR .95

Other
-

Rutter et
al., 2003
(Social
Commun
ication
Question
naire,
SCQ)
Note: M, male; F, female subjects; ID, Intellectual Disability; ADHD, Attention Deficit Hyperactivity Disorder; AD, Anxiety Disorder; MD,
Mood Disorder; IRR inter-rater reliability; ABC, Autism Behavior Checklist (Krug et al., 1980); ADOS,
* Originally a qualitative measure

6-18

Ages
(yrs.)
6-18

Schopler et al., 2010
(Childhood Autism Rating
Scale – 2
High Functioning, CARS2-HF, 6-18 yrs.)

Measure (Authors)
Schopler et al., 2010
(Childhood Autism Rating
Scale-2, CARS-2 QPC)*

Sample
NonClinical
-
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Jackson et al., 2013

GARS-2

SCQ

Gau et al. 2013

GARS-2

Diken et al., 2012

SCQ

SCQ

Avcil et al. 2015

El Shourbagi, & AbdEl-Fattah, 2019

GARS-2

Al Jabery, 2008

Taiwan
(Chinese)
USA (Spanish)

Oman
(Arabic)

Turkey
(Turkish)

Jordan
(Arabic)
Turkey
(Turkish)

NO

YES

NO

NO

NO

NO

25 (M)
20 (F)

331 (M)
105 (F)

38 (M)
12 (F)
50

590 (M)
146 (F)
Translation &
77
Adaptation

Translation

Translation

Translation

Translation

Translation

9

221

23 (M)
22 (F)

49

-

-

ADHD 9; ID 2;
Other 3

-

-

ID 144;
HI 44

ID 36 (M)
14 (F)
ID 50

3-16 yrs.

2-18 yrs.

8-14 yrs.

3-21 yrs.

4-18 yrs.

3-13 yrs.

27.78

36.11

11.11

47.22

16.67

41.67

Descriptions of the Translations and/or Adaptations and their Scores on the X-CAGAM
Funding/ Adaptation
Sample
Country
Grants
&/or
XCAGAM
NonAge
Author(s)
Measure
(Language) Received Translation Clinical Clinical Other Diagnosis Range Score (%)
Akoury-Dirani et al., CARS-2-HF (6Lebanon
YES Translation & 20 (M)
ADHD 6(M) 6-18 yrs.
22.22
2013
18 yrs.
(Lebanese)
Adaptation
4 (F)

Table 2
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ASRS (6-18 yrs.)

Zhou et al., 2017

China
(Chinese)

China
(Chinese)

Taiwan
(Mandarin)

Iran
(Persian)

Brazil
(Portuguese)

USA
(Chinese)

USA
(Chinese)

Country
(Language)

YES

YES

NO

NO

NO

NO

NO

307

358 (M)
84 (F)

44 (M)
16 (F)

20

Translation & 161 (M)
Adaptation
26 (F)

Translation & 146 (M)
21 (F)
Adaptation

Translation

Translation

Translation

Translation

Translation

Clinical
20

752 (M)
713 (F)

908 (M)
841 (F)

32

67 (M)
35 (F)

-

-

-

ADHD 51;
DD 51;
Combined 33
-

ID 81 (M)
31 (F)

-

-

6-18 yrs.

2-5 yrs.

4-6 yrs.

3-22 yrs.

3-17 yrs.

2-17 yrs.

44.4

41.67

27.78

30.56

19.44

16.67

XCAGAM
Non- Other Diagnosis
Age
Clinical
Range Score (%)
2-17 yrs.
16.67

Sample

Note: M, male; F, female subjects; ID, Intellectual Disability; HI, Hearing Impairment; ADHD, Attention Deficit Hyperactivity Disorder; DD,
Developmental Delay

ASRS (2-5 yrs.)

GARS

Samadi & McConkey,
2014

Zhou et al., 2019

CARS

Pereira et al., 2008

SRS

GARS

Li, 2012

Wang et al., 2012

CARS-2 QPC

Measure

Li, 2012

Author(s)

Funding/ Adaptation
Grants
and /or
Received Translation

Psychometrics of the Translations and Adaptations
Table 3 lists the psychometrics from the translations and adaptations. The
central tendencies for the psychometrics across all adaptations are not reported as the
researchers have adapted different scales and it was decided that a central tendency
value will not be meaningful in discussing these measures. Furthermore, the samples
and the psychometrics reported are not consistent across the measures. That is, as
researchers adapted or translated different ASD rating scales, they cannot be directly
compared as it relates to measures of central tendency and as a result, the ranges of
values are reported.
Reliability
All the researchers reported reliability as indicated by Cronbach’s alpha (α),
which is a measure of the internal consistency of a measure (Bruin, 2006). The α
values reported were between .73 and .96 indicating a high internal consistency. Eight
translations and adaptations reported test-retest reliability by correlating the scores
across the two administrations with administrations ranging between 2-4 weeks. The
test-retest reliability was reported as high (scores between .77 and .98). Four measures
reported intra-class correlation values (ICC) between .77 and .97, which indicate a
high correlation between subscales and the total scale (Bruin, 2006). One adaptation
also reported a high kappa value (k = .90; Pereira et al., 2008), which is a measure of
test-retest reliability. In this study, fifty (N = 60) parents were re-administered the test
after a maximum of four weeks and found a high test-retest reliability.
Sensitivity and Specificity
Seven researchers reported sensitivity and specificity values. Sensitivity is an
indicator of the proportion of positives (children diagnosed with ASD) that are
correctly identified by the measure and ranged between .66 to 1. Specificity is an
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indicator of the proportion of negatives (children not diagnosed with ASD) that are
correctly identified by the measure (Altman & Bland, 1994) and ranged between .82
and 1.
Fit Indices
Three measures reported the root mean square error of approximation
(RMSEA), a statistic that accounts for latent model structures. A lower value
indicates a better fit with the hypothesized model (Hooper et al., 2008). Zhou et al.
(2019) studied the fit indices and found a two-factor structure (social communication
and unusual behaviors) and Zhou et al. (2017) studied the fit indices for the threefactor structure (social communication, social responsiveness, and unusual behaviors)
of the ASRS. Gau et al. (2013) studied the fit indices for the three-factor structure of
the SCQ, and Diken et al. (2012) studied the fit indices for the three-factor structure
(social interaction, repetitive behavior, and communication) for the ASRS. The
RMSEA values ranged between .04 and .08 which indicated a good fit for the threefactor model. One study (Gau, et al. 2013) reported standardized root mean squared
residual (SMSR = .06) which is a fit index like the RMSEA (Asparouhov & Muthén,
2018). Three translations and adaptations also reported the comparative fit index
(CFI; Diken et al., 2012; Gau, et al. 2013; Wang et al., 2012). Two of the three
(Diken et al., 2012; Gau, et al. 2013) had also reported the RMSEA. The CFI, similar
to the RMSEA, is used to account for a small sample size by comparing the
discrepancy of the obtained psychometrics of a measure to that of an optimal
hypothetical model (Gatignon, 2010). A larger CFI value indicates a better fit with the
hypothesized model. For this review, the values ranged between .89 and .98
indicating a good fit. Finally, one measure reported high goodness of fit index (GFI =
.92; Gau, et al. 2013) which is a fit index like the CFI (Gatignon, 2010).
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Factor Analysis
Zhou, et al. (2019; Chinese adaptation of the ASRS: 2-5 yrs.) conducted an
exploratory factor analysis and found a two-factor structure. They excluded 8 items
based on the factor analysis. Zhou et al. (2019) also reported the TLI (Tucker Lewis
Index), a fit index similar to the CFI (TLI= .80). With an older age group, Zhou and
colleagues (Zhou et al., 2017; Chinese adaptation of the ASRS 6-18 yrs.) conducted
an exploratory factor analysis, which suggested a modification of 12 items and a
subsequent confirmatory factor analysis revealed a stronger two-factor structure.
Validity
Information about the validity of the measures was reported in the form of
convergent and discriminant validity. Convergent validity compares scores of a
measure to another measure that assesses the same construct (Krabbe, 2016). Two
sets of researchers reported convergent validity by correlating measures to the Autism
behavior checklist( Al Jabery, 2008; El Shourbagi & Abd-El-Fattah, 2019). The
researcher reported a high and a moderate convergent validity respectively. Another
researcher qualitatively reported good content and criterion validity. Discriminant
validity compares scores of a measure to another measure that assesses a distinct
construct (Krabbe, 2016). Seven measures reported good discriminant validity using
Cohen’s d or mean differences between groups.
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29

GARS-2

SCQ

GARS-2

Gau, et al.
2013

Jackson et
al., 2013

GARS-2

Diken et al.,
2012

El Shourbag
i & Abd-ElFattah, 2019

SCQ

Avcil et al.
2015

.96

≥.73

.89

.91

.73.83

.98

.77

.93

.94

-

-

.77.78

-

-

.87.96

-

-

-

-

.94

-

-

-

-

.84

Psychometrics of the translations and Adaptations
Reliability
Author
Measure
Spec.
α
r
ICC Sens.
AkouryCARS-2- .92 .99 .97
1.00
1.00
Dirani et al.,
HF
2013

Table 3

-

.03

-

.07

-

RMSEA
-

-

.98

-

.89

-

CFI
-

-

-

r(ABC) = .52

-

-

F = 17.68

-

Mean difference
(between
groups) = 1.1

Group
Comparison

-

Validity
Convergent
Discriminant
-

-

Concurrent
validity r = .65
SMSR = .06
GFI = .92

-

Diken et al.,
2012

-

Other Statistics
-
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ASRS 618 yrs.

Zhou, et al.,
2017

.93

.91

.73.91

.95

.82

.89
-

-

-

-

.99

-

-

-

.77.78

-

-

.94

.66

.66

.96

-

-

Sens.
-

.82

.85

.90

1

-

-

Spec.
-

.04
-.08

.06

-

-

-

-

RMSEA
-

-

-

.98

-

-

-

CFI
-

-

-

-

-

-

-

-

Cohen’s d 2.27

Cohen’s d >1.60

Percentage
difference
between groups

r (GAF) = -.75

-

Validity
Concurrent
Discriminant
-

-

TLI = .80

-

-

-

Other Statistics
-

Note: N refers to number of subjects; ICC, intra-class correlation; CFI, comparative fit index; α, Chronbach’s alpha; r, Pearson’s correlation;
RMSEA, root mean square error of approximation; GAF, Global Assessment of Functioning; ABC, Autism Behavior Checklist (Krug et al.,
1980); GFI, goodness of fit Index; SMSR, Standardized Root Mean Squared Residual

ASRS 25 yrs.

GARS

Samadi
& McConke
y, 2014

Zhou, et al.,
2019

CARS

Pereira et
al., 2008

SRS

GARS

Li, 2012

Wang et al.,
2012

Measure
CARS-2
QPC

Author
Li, 2012

Reliability
α
r
ICC
.91
-

Scores on the XCAGAM
Information about the selected articles and their scores on the Cross-Cultural
Adaptation Guideline Adherence Measure (X-CAGAM; Duke, 2019) are presented in
Table 3. Hypothesis 1 was supported with the results indicating that all fourteen
translations and adaptations reviewed scored as “Poor Quality” on the X-CAGAM. Of
note, six adaptations were from middle-income countries as defined by the World
Bank (2020). Only three adaptations/translations were from a WEIRD country (USA)
and were intended for use with culturally and linguistically diverse children living in
the USA.
The present study examined whether ITC (2017) guidelines, as reflected by
the X-CAGAM, are predominantly followed by researchers while adapting and
translating ASD rating scales. Table 4 lists the guidelines and their corresponding
minimum, maximum, mean scores, and standard deviations across the translations and
adaptations.
To address the research questions regarding what guidelines are most and least
followed, the guidelines with mean scores higher than 1 (moderate quality) or less
than .5 (low quality) are reported here. Only two of the ITC guidelines as measured
by the X-CAGAM obtained a mean score of more than 1 across the translations and
adaptations. The first guideline is TD-1 (test development guideline 1; ITC, 2017),
which addresses the choice of experts in the adaptation/translation process. Fifty
percent of the measures scored as “good quality” and forty-three percent scored as
“fair quality” for choosing experts well versed in the culture of the country adapting
the test (M= 1.42; SD = .65). The second guideline, C-3 (confirmation guideline 3),
addresses support for the norms, reliability, and validity of the adaptation/translation
(ITC, 2017). Fifty percent of the measures scored as “fair quality” and thirty-six
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percent scored as “good quality” as the researchers supported the measures with
reliability and validity findings (M= 1.2; SD =.7).
Five guidelines obtained a mean score of less than .5 (poor quality) across the
translations and adaptations. TD-4 (test developmental guideline 4) relates to the
evidence that the item formats are suitable for the intended population. None of the
translations and adaptations referred to the item/test format. TD-5 (test developmental
guideline 5) refers to the use of a pilot test before the adaptation. Only three
translations and adaptations attempted a pilot study (M = .29; SD =.29). C-4
(confirmation guideline 4) addresses the use of an equating design to link scores
across different versions (using a bilingual group design, or a matched monolingual
design, or a monolingual group design (Duke, 2019) of the test. Seventy percent of
the translations and adaptations did not attempt the use of an equating design (M =
.43; SD =.76). The A-2 (administration 2) guideline addresses whether standardizing
testing instructions are provided by the adaptions and the eighty-six percent failed to
indicate that here (M = .14; SD =.36).
Finally, for the two documentation guidelines (D-1 & D-2), all the translations
and adaptations scored zero as there are no technical documents published for any of
the translations and adaptations other than the articles presenting the findings.
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Description

Minimize the influence of any cultural and linguistic differences that are irrelevant to the
intended uses of the test in the populations of interest (ITC, 2017).

TD-3

TD-2

Provide evidence that the test instructions and item content have similar meaning for all
intended populations (ITC, 2017)

Use appropriate translation designs and procedures to maximize the suitability of the test
adaptation in the intended populations (ITC, 2017).

Test Development Guidelines (TD)
Ensure that the translation and adaptation processes consider linguistic, psychological, and
cultural differences in the intended populations through the choice of experts with relevant
TD1
expertise (ITC, 2017).

PC3

PC2

Evaluate that the amount of overlap in the definition and content of the construct measured
by the test and the item content in the populations of interest is sufficient for the intended
use (or uses) of the scores (ITC, 2017).

Precondition (PC)
Obtain the necessary permission from the holder of the intellectual property rights relating
PC1
to the test before carrying out any adaptation (ITC, 2017).

Item

X-CAGAM items and Descriptive Statistics Scores from Translations and Adaptations

Table 4

0 (3)

0 (4)

0 (1)

0 (12)

0 (6)

0 (5)

Minimum
Score (N)

2 (4)

2 (5)

2 (7)

1 (2)

2 (2)

2 (8)

Maximum
Score (N)

.92
(.73)

1
(.78)

1.42
(.65)

.14
(.36)

.71
(.73)

1.2
(.97)

Mean
(SD)
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Collect pilot data on the adapted test to enable item analysis, reliability assessment and
small-scale validity studies so that any necessary revisions to the adapted test can be made
(ITC, 2017).

Provide evidence that the item formats, rating scales, scoring categories, test conventions,
modes of administration, and other procedures are suitable for all intended populations
(ITC, 2017).

Description

Provide relevant statistical evidence about the construct equivalence, method equivalence,
and item equivalence for all intended populations (ITC, 2017).

Provide evidence supporting the norms, reliability and validity of the adapted version of the
test in the intended populations (ITC, 2017).

Use an appropriate equating design and data analysis procedures when linking score scales
from different language versions of a test (ITC, 2017).

C-2

C-3

C-4

Confirmation Guidelines
C-1
Select sample with characteristics that are relevant for the intended use of the test and of
sufficient size and relevance for the empirical analyses (ITC, 2017).

TD-5

TD-4

Item

0 (10)

0 (2)

0 (8)

0 (9)

0 (11)

0

Minimum
Score

2 (2)

2 (5)

2 (1)

2 (5)

2 (1)

0

Maximum
Score

.43
(.76)

1.2
(.7)

.5
(.65)

.71
(.99)

.29
(.6)

0

Mean
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Description

Specify testing conditions that should be followed closely in all populations of interest
(ITC, 2017).

Documentation Guidelines
Doc-1
Provide technical documentation of any changes, including an account of the evidence
obtained to support equivalence, when a test is adapted for use in another population (ITC,
2017).
Doc-2
Provide documentation for test users that will support good practice in the use of an adapted
test with people in the context of the new population (ITC, 2017).

Score Scales and Interpretation Guidelines
SSI
Interpret any group score differences with reference to all relevant available information
(ITC, 2017).
SSI-2
Only compare scores across populations when the level of invariance has been established
on the scale on which scores are reported (ITC, 2017).

A-2

Administration guidelines
A-1
Prepare administration materials and instructions to minimize any culture- and languagerelated problems that are caused by administration procedures and response modes that can
affect the validity of the inferences drawn from the scores (ITC, 2017).

Item

0
0

0

2 (2)

0 (8)

0

2 (10)

2 (2)

2 (1)

Maximum
Score

0 (3)

0 (10)

0 (8)

Minimum
Score

0

0

.57
(.75)

.5
(.85)

.14
(.36)

.5
(.65)

Mean

X-CAGAM and WEIRD Countries
WEIRD countries were hypothesized to score better on the X-CAGAM than
Non-WEIRD countries for the adapted tests. Three translations and adaptations
included in this review were from WEIRD countries (USA), and eleven were from
non-WEIRD countries (China, Oman, Turkey, Iran, Jordan, Lebanon, Taiwan, and
Brazil). An independent sample T-test was conducted to compare scores on the XCAGAM for WEIRD (n = 3; mean= 20.37 ), versus non-WEIRD ( n = 11; mean =
20.45) countries. Results indicated no significant difference between the two (T(14) =
2.43, p = .15), and as such, this hypothesis was not supported. It is possible that the
correlation is not significant due to the small sample size (N = 14) (Hewitt et al.,
2008). This is elaborated on further in the discussion.
X-CAGAM and Year of Publication
Hypothesis 3 predicted a positive correlation between recent research as
measured by the year of publication and adherence to the guidelines on the XCAGAM as indicated by the total X-CAGAM score. The selected adaptations and
translations were conducted between 2008 and 2019 (Median = 2013). A Pearson
correlation was conducted between the year of publication of the articles
(adaptation/translation) and the total X-CAGAM score. The correlation was not
significant (r (14) = .39, p = .17), and as such the hypothesis was not supported.
Similar to the previous hypothesis, it is possible that the correlation is not significant
due to the small sample size (N = 14) (Hewitt et al., 2008). Figure 2 depicts a visual
of the year of publication and the score of X-CAGAM. Only one study indicated a
score above 40% on the X-CAGAM prior to 2016, however both the studies after
2016 have scores higher than 40%. This could be indicative of a trend of better
adaptations, however this can not be concluded due to a low number of studies.
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Figure 2

Score on the X-CAGAM (%)

A visual analysis of the year of publication and the corresponding score on the
X-CAGAM
50

37.5

44.4
41.67

41.67
36.11

25

12.5

30.56
27.78

27.78
19.44

22.22
16.6716.67

16.67

0
2008 2008 2012 2012 2012 2013 2013 2013 2014 2015 2017 2019

Year of Publication
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Discussion
Ideally, psychological measures would be developed in different countries
independently to reflect culture and language variables (Sprangers, 1993; Van
Widenfeld et al, 2005); however cross-cultural translations and adaptations of ASD
assessments are a great way to apply existing measures to practice in lower and
middle-income countries (Duke, 2019; Oakland, 2004). The current review evaluates
the existing translations and adaptations of ASD rating scales around the world,
intended for school-age children, using the X-CAGAM (Duke, 2019). In this chapter,
the characteristics of the selected measures are discussed followed by significant
findings of this review and consideration of these adaptations as they relate to the ITC
guidelines (ITC, 2017). Following this chapter, the limitations of the study are
presented, and finally, recommendations and future directions for translations and
adaptations of ASD rating scales are outlined.
Characteristics of the Translations and Adaptations
Sample
Only thirteen studies were selected for this review. The low number of studies
may be attributed to the limited information regarding ASD from low and middle
income countries (Samms-Vaughan, 2014). Within the selected studies, ten measures
included a non-ASD sample (non-clinical or sample of children with other
developmental disabilities) and the age ranges replicated those of the original
measures.
The sample sizes of selected measures ranged from 20 to 2233. Small sample
sizes negatively affect the power and generalizability of the research findings
(Tabachnick & Fidell, 2013). Furthermore, research in low or middle-income
countries income countries is competitive, restrictive, and poorly funded (Acharya &
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Pathak, 2019; Ciocca & Delgado, 2017). Large and diverse samples representing the
population of the countries the measure is intended for would be ideal while adapting
a test (ITC, 2017) however, researchers don’t appear to have the resources to afford
them.
Psychometrics
The psychometrics (reliability and validity) for the selected studies were
strong across the translations and adaptations. However, only two studies conducted
factor analysis and four studies reported fit characteristics (CFI, TLI, RMSEA, etc.).
Two measures that reported a convergent validity compared scores on the adapted
measures with the Autism Behavior Checklist or the DSM IV which represent the
construct of ASD in WEIRD countries. Hence it can not be ascertained that the
convergent validity results are valid.
Sass (2011) emphasized the importance of measurement invariance while
comparing groups, including when researchers translate and adapt tests across
cultures. Measures reliability and validity alone can not determine nonequivalence of
a construct or items between diverse groups, and some variables such as ethnicity
often go unaccounted for (Hancock et al., 2000; McDonald, et al., 2002; Sass, 2011).
Testing for invariance can help create or modify instruments that account for group
differences (Heggestaad et al., 2019; Sass, 2011). This is further illuminated by the
following validation study conducted in the USA. McClain et al. (2020) examined the
original ASRS (Goldstein & Naglieri, 2010) in a diverse (White, Black, and Latinx
children) non-ASD sample (6-18 yrs.; N = 405). They reported a high internal
consistency, test-retest reliability, and inter-rater reliability across their sample. They
further conducted a confirmatory factor analysis (based on the three-factor structure
of the original scale) and indicated a good fit for the White subgroup, a worse fit for
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the Black, and Latinx subgroups (McClain et al., 2020). Furthermore, two items (one
regarding showing emotion and another focusing on following directions), did not
load significantly for the Black subgroup and loaded significantly but in the opposite
direction for the Latinx subgroup (McClain et al., 2020).
These findings suggest that though the overall psychometrics of the scales
were good, an in-depth inquiry into the factor structure revealed that the items did not
function equally across diverse groups. Hence, the strong psychometrics (reliability,
and validity, etc.) reported for the selected measures in this review should not be
taken at face value in absence of further statistical investigation such as conducting
exploratory and confirmatory factor analysis.
Gender
In the ASD literature, the prevalence of ASD is reported higher for biological
males, with a male-to-female ratio of 4.5:1 (Christensen et al., 2018; Feri et al., 2018).
However, there is growing awareness that ASD in biological females manifests
differently, and hence females with ASD may be underreported or underrepresented
(Mandy & Lai, 2017; Loomes et al., 2017). There is also evidence that repetitive and
stereotyped behaviors are more prevalent in males (Ferri et al., 2018; May et al.,
2014). The adaptations and translations appear to be following the WEIRD countries’
understanding of ASD with a high prevalence in males based on the select samples as
authors that reported gender characteristics included approximately eighty present
males in their sample. This is further addressed in the future directions section.
Funding
Four selected measures received funding. Three of these four studies have the
largest sample sizes among the selected studies. Adapting translating tests is an
expensive process (Stansfield, 2013). All the measures selected in this review are
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published by international publishing companies (Pearson and Western Psychological
services) that charge per protocol used burdening researchers from low and middle
income countries that have limited resources to start with. Furthermore the guidelines
recommend for pilot tests, multiple experts for the process of translation and
adaptation, added to the cost of time and space for conducting the assessments (ITC,
2017). Hence costs appear to be an important factor impeding adherence to the
guidelines.
X-CAGAM: Significant Findings
Translations and adaptations ought to be developed and modified with
statistical rigor, as a measure normed in one country may exclude cultural and
linguistic factors of the intended population (Duke, 2019; Chia, 2012; Lynn &
Vanhanen, 2012). The fourteen selected translations and adaptations overall scored in
the “Poor Quality” range on the X-CAGAM which is consistent with what was
hypothesized. Although adapting tests is a cost-effective way to make a test available
(Lee & Stewart, 2017), low and middle-income countries that are likely to adapt
existing tests might still have limited resources. This is evident in this review as only
four selected measures reported receiving funding for their work and had among the
larger sample sizes making the findings more generalizable in comparison to the
measures that did not receive funding. While funding for the translations/adaptations
did not affect the psychometrics of the measures, the mean score of the adaptations
and translations receiving funding was higher on the X-CAGAM (mean = 36.1) as
compared to those that did not receive funding (mean = 25.55) implying the
availability of resources had an impact on the quality of the translations and
adaptations.
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In line with the ITC (2017) guidelines, Borsa et al. (2012) emphasize that an
adapted test should be equivalent in terms of semantics, fit the intended culture and
exhibit satisfactory psychometric properties. To address the “cultural fit” the
measures also need to go beyond reporting reliability and validity measures to
confirm equivalence (Borsa et al., 2012; Hambleton, 2005). The ITC guidelines
recommend an extensive translation process followed by statistical procedures such as
item analysis and equivalency testing in addition to measuring the psychometric
properties of the adapted test including reliability (ITC, 2017).
Four selected measures reported fit indices and only two conducted an
exploratory factor analysis. These analysis help determine that the same construct is
measured across populations (Reise et al., 1993). However, none of the studies used
an equating design to confirm the validity of the measure. Borsa and colleagues
(Borsa et al., 2012) recommend analyses like the multi-group confirmatory factor
analysis, differential item functioning, and multidimensional scaling to compare the
measures factor structure between subgroups of the population and confirm whether
the items measure the same construct within different groups. Such analysis can help
determine the validity of a measure; or the need to modify a measure for use in
different cultures (Milfont & Fischer, 2010; Sireci et al., 2005).
Another important consideration in test adaptation is the appropriateness of
the methods used, which includes test procedure, instructions, test format, and
example items for the intended culture (Hambleton, 2005). Rating scales and forcedchoice formats are not as commonly used globally (Hambleton, 2005) as compared to
the countries where these measures are originally developed. The selected measures
described the methodology (TD-4), however did not present an accompanying
technical or administration manual. Publishing manuals is an expensive process and
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depends on risks and costs publishing companies are willing to take (Oakland, 2004).
Furthermore, it is possible that researchers made technical manuals available locally
in their countries however, did not report them in the articles due to word limits and
restrictions of the journals where these adaptations and translations are published.
Based on the ITC guidelines (ITC, 2017), the X-CAGAM recommends that
researchers use surveys, cognitive interviewing, or try-out studies to assess familiarity
with the format and instructions of the measure. This criteria was also not met by any
researcher in this review (TD-5).
Considering the importance of culture and language on the assessment and
diagnosis of ASD along with the evidence of how constructs, as measured in WEIRD
countries, present differently in non-WEIRD countries (Henrich, et al., 2010;
Muthukrishna et al., 2020), it is unfortunate that researchers have not given more
importance to making the adapted measure more culturally appropriate. It appears the
costs of the process and the application of statistically rigorous procedures are
missing from the selected measures.
X-CAGAM and WEIRD Nations
The hypothesis comparing WEIRD and non-WEIRD countries on X-CAGAM
for the adapted tests was not supported. The measures from WEIRD countries were
adapted for use in the USA (Chinese versions of the GARS 2 and CARS QPC 2 (Li,
2002); and the Spanish version of the GARS 2 (Jackson et al. 2013). These three
adaptations were conducted in marginalized communities and were small-scale
studies conducted as a part of doctoral dissertations. All three scored in the “Poor”
category on the X-CAGAM.
Fitzpatrick and Kind (2017) conducted a review in the USA to examine
disparities in ASD health and health system quality and reported racial disparities in
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access to services. Further evidence of racial disparities was reported by the centers
for Disease Control Autism and Developmental Disabilities Monitoring (AADM,
2018); estimating the prevalence of ASD in White children in the US as 7% higher
than Black children and 22% higher than ASD in Hispanic children. These findings
indicate a lack of resources available to disadvantaged groups (Hill et al., 2015) in the
WEIRD nations as well. It is noted that though the three studies were conducted in a
WEIRD country, their samples did not represent a WEIRD population.
Six of the translations and adaptations were conducted in Middle Eastern
countries. Mental health and developmental disabilities are neglected in the Gulf
region (Osman & Afifi, 2010). Furthermore, the state of ASD research and public
health initiatives in low and middle-income countries in the Middle East are
negligible (Osman & Afifi, 2010). Given the state of ASD research and practice in
Middle Eastern countries, it is encouraging that translations and adaptations from
Middle Eastern countries comprised 43% of the measures included in this review.
Further, given the lack of resources, the reviewed studies are a step forward in the
direction of ASD diagnosis and research.
Four of the translation and adaptation studies were from East Asia (China and
Taiwan). In China, there is less awareness about ASD among the general population
but advancement in ASD is gradually increasing (Wang et al., 2012). Of note, for the
translations and adaptations of the two ASRS versions in China, the authors modified
the measures to better fit their intended population. Though the measures did not
score high on the X-GAGAM, it appears that researchers are making advances in
better ASD diagnosis and treatment.
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ITC Guidelines
The hypothesis regarding X-CAGAM and the year of publication was not
supported and the scores on the X-CAGAM show a wide gap between the guidelines
and what is practiced. Rios and Sireci (2015) conducted a systematic review of
published articles to study if the publication of the guidelines has improved the
quality of adapted tests. They found that 93.4 % of their selected studies had been
translated from English and the guidelines put forth by the ITC have not been
practiced in the majority of the selected adaptations. This appears to be consistent
with this review.
ASD assessment: Current practices
It is also important to consider tools and techniques currently being used to
diagnose ASD in middle and lower-income countries. For example, in Arabic
countries ASD is usually diagnosed by pediatricians using western criteria or by
trained professionals using the CARS or the ADI (Hussein & Taha, 2013). The CARS
and the ADI are both developed in WEIRD countries and do not provide valid results.
In China, ASD assessment involves screenings, examination and an MRI (Wang et
al., 2019). Recently, two Indian scales were developed to aid the diagnosis of Autism
in India; namely the Indian Scale for Assessment of Autism (ISAA; Ministry of
Social Justice and Empowerment, Government of India, 2008) and the INCLEN
Diagnostic Tool for Autism Spectrum Disorder (INDT- ASD; Juneja et al.,
2014). The ISAA has been criticized for including vague items and not providing
subscale scores to target treatment (Dalwai et al., 2017) and the INCLEAN is based
directly off the DSM-IV-TR which is based on the WEIRD understanding of ASD.
The current global practices of diagnosing ASD do not appear robust and test
adaptations as presented by this review are not valid for the
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In conclusion, based on the results on the X-CAGAM and a review of the
measures, it is recommended that adaptations and translations require further
evaluations in terms of their appropriateness for their intended population. Since more
robust measures may not be available in some countries, it is recommended that
researchers and clinicians using these measures provide explanations and
clarifications while reporting results during ASD testing or research for items that are
not appropriate for the intended populations and are cautious while interpreting scores
obtained on these measures.
Limitations
The current study evaluates translations and adaptations of ASD rating scales
around the world using the X-CAGAM (Duke, 2019). Some limitations arise from the
scope of this review and some from the X-CAGAM. The selected measures belonged
to ten different countries and is a small estimate in terms of global cultures. Many
studies may have not been selected during the search as they were not from peerreviewed journals or may not be accessible in English, limiting the global scope of
this review.
Since the world has seen an increase in research concerning ASD over the past
decade (Elsabbagh & Hahler, 2015), it is surprising that the number of translations
and adaptations is limited. This review has given us an insight into how ASD rating
scales adhere to the ITC guidelines. Due to the limited number of translations and
adaptations that met the selection criteria, it is difficult to make conclusions about the
adaptation process in the field as a whole. Furthermore, there were only three
translations and adaptations from WEIRD countries and these adaptations represented
marginalized groups within the WEIRD country. Thus it is not feasible to make
distinctions between WEIRD and non-WEIRD countries based on the findings of this
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review. Though the measures belonged to diverse countries, the sample sizes were
relatively small. These samples may not be representative of the diversity within the
population of these countries and conclusions about the appropriateness of the
measures can’t be ascertained based on the publications reviewed.
Some limitations also arise pertaining to the use of the X-CAGAM for
evaluating these adaptations/translations. The X-CAGAM is a recently developed tool
that has not been used to review adaptations prior to this study. The X-CAGAM
assigns equal weightage to scores given for each of the guidelines. This may not give
us a true picture of the quality of the adaptation. For example, the guidelines
regarding obtaining copyright and regarding technical documents are scored between
0 and 2 and the guideline regarding meeting three types of equivalence (construct,
method and item) is also scored between 0 and 2. While both are important, it is
argued that the guideline regarding equivalence could be broken up into three or have
more score points assigned since it measures the quality of the adaptation unlike the
guideline regarding copyright and regarding technical documents.
Finally, certain guidelines for example PC-1 (obtaining copyright of the
measure) may not have been met by many articles in our review due to the lack of
reporting by the authors. That is, they may have done it but just not reported it for
space limitations. Furthermore, we argue that the guidelines regarding cultural and
linguistic factors in the adaptation, administration, and interpretation should be given
more weight in the X-CAGAM scoring to assess the quality of adaptations. Despite
the criticism, the X-CAGAM was the only tool available at the time of conducting
this review that operationalizes the ITC (2017) guidelines and as such was used
despite its limitations.
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Future Directions
The accurate understanding and diagnosis of ASD in school-age children can
assist with early interventions and more positive outcomes for children with ASD
(Camarata, 2014; Lord & Jones, 2012). This review gives us an insight into the
quality of translations and adaptations of ASD rating scales. It is important to note
that though the translations and adaptations have their weaknesses, they do attempt to
make early identification and diagnoses of ASD more feasible in their communities
and are an important first step towards creating awareness of ASD around the world.
Given that ITC guidelines are not followed as intended, the ITC committee
could focus on how to aid the implementation of these guidelines for researchers
around the world. The X-CAGAM has taken the step to operationalize the guidelines
and the next step would be for the international testing community to provide
academic support and find ways of providing financial support to researchers to
follow these guidelines, especially in lower and middle-income countries.
As a next step, it is recommended that researchers conduct exploratory and
confirmatory factor analyses, have bigger and more representative sample sizes, and
use equating designs to review their cultural and linguistic appropriateness. We
recommended that researchers study how ASD presents differently within their
countries and across diverse groups within their countries. Some qualitative and
focused group studies may help inform such research. Furthermore, researchers need
to be cognizant about the health disparities that exist for marginalized groups and
include such groups while planning larger-scale studies.
Finally, though understanding the gender differences in ASD is a relatively
recent area of research, how gender differences of roles and expectations affect the
identification of ASD across cultures, especially societies like the Middle East that
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view gender roles and expectations differently (Robins & Thomas, 2018) are
important next steps.
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Implications for the Practice of School Psychology
For the practice of school psychology, this review addresses and emphasizes
the importance of cultural and linguistic differences in the presentation and
assessment of ASD. The adapted tools that are available for use require more
investigation into validity across culture and language, which in turn has many
implications for the practice of school psychology. The present tools are not sensitive
to diversity around the world and sadly, neither within WEIRD countries. Hence, the
current rating scales may not provide an accurate diagnosis of ASD in school-age
children from culturally and linguistically diverse and marginalized backgrounds.
Furthermore, there is also a lack of scientific investigation into how ASD presents
across cultures and countries (Mandell & Novak, 2005; Tincani et al., 2009).
It would be important for practitioners to use caution against under or over
diagnosing ASD in children belonging to diverse backgrounds. Since culturally and
linguistically sensitive rating scales are not available, practitioners should enquire into
such differences during assessing for ASD and provide diagnosis and
recommendations keeping these differences in mind. Furthermore, practitioners
within WEIRD Countries should also consider that a tool created or adapted for use in
their countries may not represent the diversity in the population.
Practitioners from non-WEIRD countries should use the adapted tools as they
might be the only tools available to them, however, it is recommended that
practitioners take contextual factors of the child into consideration while using these
tools. Psychologists engaged in practice can also contribute to research using practicebased studies to contribute to the knowledge and testing of ASD. ASD rating scales
are a great way to diagnose and document progress (Payakachat et al., 2012),
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however, ecological factors need to be addressed while providing an ASD diagnosis
and treatment recommendations (Bernier et al., 2010; Hock & Ahmedani, 2012).
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APPENDICES
APPENDIX A
X-CAGAM (Duke, 2019)
The following rubric is designed to allow the user to assess a test developer’s
adherence to each of the ITC (2017) Guidelines for Translating and Adapting Tests.
Please read each guideline and its operational definition carefully. Next, locate the
portion(s) of the text describing each guideline within the vignette. Select the rating
that you believe best captures the quality of the evidence describing adherence to
each guideline, with 2 representing good quality, 1 representing fair quality, and 0
representing poor quality.
Part One: Pre-Condition Guidelines
PC-1 (1) Obtain the necessary permission from the holder of the intellectual
property rights relating to the test before carrying out any adaptation (ITC,
2017).
Test developers or researchers must respect the copyright laws of the original
measure. Intellectual property rights protect educational and psychological tests.
Test developers or researchers conducting adaptations must retain the original
characteristics of the test (structure, material, format, scoring, etc.) to avoid
violating this copyright UNLESS they have a specific agreement with the test
publisher/author/copyright holder to make modifications of these characteristics.
2

1

0

The test developers
describe the
establishment of a signed
agreement with the test
author/publisher before
beginning the adaptation,
which specifies
acceptable modifications
and describes who owns
the rights to the adapted
test.

The test developers do
not describe the
The test developers
establishment of a
mention the
establishment of a license copyright license or
agreement with the
or agreement with the
original publisher, but do original publisher OR the
evidence is lacking such
not provide more detail
that it does not fulfill the
about this agreement.
necessary criteria to
obtain a rating of 1 or 2.

PC-2 (2) Evaluate that the amount of overlap in the definition and content of
the construct measured by the test and the item content in the populations of
interest is sufficient for the intended use (or uses) of the scores (ITC, 2017).
Test developers and researchers need to ensure that the construct being assessed
is understood in the same way across language and cultural groups.
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2

1

0

The test developers
recruit experts in the
target construct (e.g.,
intelligence) and
individuals who are
familiar with the target
cultural group to
determine if the
construct is legitimate in
that context. Methods
used to achieve this goal
could include surveys,
focus groups, and
interviews.

The test developers or
researchers compile and
cite previous research
evidence regarding the
target construct in the
culture of interest (e.g.,
discussion of other,
similar tests) to support
the measure's suitability
for the cultural/linguistic
group. However, an
independent investigation
of construct overlap is
not conducted.

The test developers do
not provide information
about the overlap
between the construct, as
measured by test and the
definition of the
construct in the target
culture OR the evidence
is lacking such that it
does not fulfill the
necessary criteria to
obtain a rating of 1 or 2.

PC-3 (3) Minimize the influence of any cultural and linguistic differences
that are irrelevant to the intended uses of the test in the populations of
interest (ITC, 2017).
Test developers need to identify and attempt to control irrelevant variables
related to culture and language that may impact the participants' performance on
the adapted measure. Specifically, qualitative information about the "cultural
distance" between the source and target language groups should be collected.
2

1

0

The test developers
conduct observations,
interviews, focus groups,
or surveys with potential
participants in the target
culture to determine
potential irrelevant
variables such as:
motivational levels,
understanding of the test
instructions, experience
and familiarity with
psychological tests/rating
scales, the speediness of
test administration, and
cultural differences (e.g.,

The test developers or
researchers seek
feedback (e.g., through
interview, survey, or
think-aloud session)
from their translators,
who are native to the
target language or
culture, to determine
potential irrelevant
variables in the
participant group such
as: motivational levels,
familiarity and
experience with
psychological tests,
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The test developers or
researchers do not
describe efforts to
identify and/or control
irrelevant variables, OR
the evidence is lacking
such that it does not
fulfill the necessary
criteria to obtain a rating
of 1 or 2.

family structure, religion,
lifestyle, values). If any
factors are identified as
problematic, they are
controlled for in later
empirical analyses.

speediness of testtaking, and family
structure, religion,
values, and lifestyle. If
any factors are identified
as problematic, they are
controlled for in later
empirical analyses.

Part Two: Test Development Guidelines
TD-1 (4) Ensure that the translation and adaptation processes consider
linguistic, psychological, and cultural differences in the intended populations
through the choice of experts with relevant expertise (ITC, 2017).
Test developers must identify translators with expertise in the languages involved,
the cultures involved, the content of the test, and general principles of
psychological testing.
2
1
0
The test developers
identify a team of two or
more translators, at least
one of whom is native in
the target language and
lives in the target country.
Additionally, the team of
translators includes at
least one individual who
has an in-depth
knowledge of the target
locale's culture and one
individual who is an
expert in the test content
and assessment principles.
Training in test
development (e.g., item
writing) is provided and
documented for all
translators who lack
background knowledge in
this area.

The test developers
identify a team of at
least two translators, but
none currently live in
the target locale. The
team of translators
includes at least one
individual with expert
knowledge of the target
locale's culture and one
individual with some
knowledge of the test
content and assessment
principles. However,
training in test
development (e.g., item
writing) is not provided
to translators who lack
this background
experience.

The test developers
identify only one
translator OR employ a
translator that does not
have native knowledge of
the language and culture
of the target country OR
the evidence is lacking
such that it does not fulfill
the necessary criteria to
obtain a rating of 1 or 2.

TD-2 (5) Use appropriate translation designs and procedures to maximize the
suitability of the test adaptation in the intended populations (ITC, 2017).
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The translators or translating team must translate the test or measure of interest
such that the language is natural, acceptable, and functional. An exact literal
translation of the measure is unlikely to be suitable.
2

1

0

The test translators
combine multiple
translation designs. For
example, first a doubletranslation and
reconciliation procedure
is used. In this approach,
two obtain independent
forward translations of the
measure are reviewed by
a third translator or expert
panel to resolve
discrepancies and produce
a single adapted version
of the test. Next, a
backward translation is
used to check the
accuracy of the first
version to produce a final
version. Additionally, a
checklist or rating scale is
used to evaluate any
adapted items.

A forward or back
translation alone is used to
The test translators use a translate and adapt the test
OR the evidence is
double- translation and
lacking such that it does
reconciliation
not fulfill the necessary
procedure.
criteria to obtain a rating
of 1 or 2.

TD-3 (6) Provide evidence that the test instructions and item content have
similar meaning for all intended populations (ITC, 2017).
During the adaptation process, test developers must collect data about whether
the items and instructions make sense to the target population.
2

1

0

The test developers
provide two sources of
converging evidence
supporting the meaning of
the test in the target

The test developers
provide one source of
evidence supporting the
meaning of the test in the
target population. This

The test developers do
not describe a systematic
approach for evaluating
the meaning of the
adapted item content and
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population. This could
include data from: 1)
previous studies and test
adaptations 2) a small tryout study of the test, 3) a
cognitive interviewing
procedure, 4) feedback
from reviewers native to
the target country 5) a
pilot test with bilingual
respondents or 6) survey
administration

could include data from:
1) previous studies and
test adaptations 2) a
small try-out study of the
test, 3) a cognitive
interviewing procedure,
4) feedback from
reviewers native to the
target country 5) a pilot
test with bilingual
respondents or 6) survey
administration

instructions to the target
population OR the
evidence is lacking such
that it does not fulfill the
necessary criteria to
obtain a rating of 1 or 2.

TD-4 (7) Provide evidence that the item formats, rating scales, scoring
categories, test conventions, modes of administration, and other procedures
are suitable for all intended populations (ITC, 2017).
The test developers must ensure that the item format of the adapted test or mode
of administration (e.g., computerized) is familiar to target respondents to avoid
bias in measuring the construct of interest.
2

1

0

The test developers use a
systematic method (e.g.,
surveys, cognitive
interviewing, try-out
study) to assess ALL of
the following: 1) are
respondents familiar with
the format of the test, 2)
are conventions of the test
familiar to the
respondents (e.g.,
marking responses), and
3) do the practice items or
exercises represent
enough training to prepare
the respondents to
respond appropriately to
the actual test items.

The test developers use a
systematic method (e.g.,
surveys, cognitive
interviewing, try-out
study) to assess at least
one of the following: 1)
are respondents familiar
with the format of the
test, 2) are the
conventions of the test
familiar to the
respondents (e.g.,
marking responses), and
3) are the practice items
or exercises enough
training to prepare the
respondents to respond
appropriately to the
actual test items.

The test developers do
not evaluate whether
these aspects of the test
are suitable for the
intended population OR
the evidence is lacking
such that it does not
fulfill the necessary
criteria to merit a rating
of 2 or 1.
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TD-5 (8) Collect pilot data on the adapted test to enable item analysis,
reliability assessment and small-scale validity studies so that any necessary
revisions to the adapted test can be made (ITC, 2017).
Before administering the adapted test to a large number of individuals for norming
and psychometric investigations, the test developers must provide initial evidence
of the adapted test's psychometric quality. The purpose of this analysis is to
determine whether it is appropriate to move forward with the test adaptation.
0

2

1

The test developers
conduct a pilot study with
a moderately sized sample
(e.g., 100 participants)
and analyze at least 2/3
of the following: 1) item
analysis to obtain
information about
discrimination and item
level means 2) basic
reliability analysis (e.g.,
coefficient alpha) 3) at
least one validity study to
evaluate factors such as
different modes of
administration, instruction
phrasings, or test length
(ITC, 2017).

The test developers
conduct a pilot study with a
moderately sized sample
(e.g., 100 participants) and
analyze ONE of the
following1) item analysis
to obtain information about
discrimination and item
level means 2) basic
reliability analysis (e.g.,
coefficient alpha) 3) at
least one validity study to
evaluate factors such as
different modes of
administration, instruction
phrasings, or test length
(ITC, 2017).

The test developers do
not collect pilot data OR
the evidence is lacking
such that it does not
fulfill the necessary
criteria to obtain a rating
of 1 or 2.

Part Three: Confirmation Guidelines
C-1 (9) Select sample with characteristics that are relevant for the intended use
of the test and of sufficient size and relevance for the empirical analyses (ITC,
2017).
Test developers must ensure that they collect a large enough sample to conduct
statistical analyses that will allow them to establish norms, make judgments about
reliability and validity, and analyze differential item functioning.
2

1

0

The test developers collect
a sample of at least 300
participants that is
representative of the target
population for which the

The test developers collect
a sample of above 200 but
fewer than 300
participants.

The test developers
collect a sample of
fewer than 200
respondents OR the
evidence is lacking such
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test will be used.

that it does not fulfill the
necessary criteria to
obtain a rating of 1 or 2.

C-2 (10) Provide relevant statistical evidence about the construct equivalence,
method equivalence, and item equivalence for all intended populations (ITC,
2017).
Test developers must investigate and establish the construct, method, and item
equivalence of the adapted measure, especially if their goal is to compare test-taker
performance across two language versions of the test.
2

1

0

Test developers adequately
investigate all three forms
of equivalence as
follows: 1) Construct
Equivalence: test
developers conduct a
confirmatory factor
analysis (CFA) or
Weighted MultiDimensional Scaling
(WMDS) procedure AND
examine the convergent
and discriminant validity
of the adapted measure 2)
Method Equivalence: test
developers assess and
describe possible sources
of method bias (e.g.,
differential motivation,
experience with testing,
speediness).

Test developers adequately
investigate 2 out of 3 of
the following: 1)
Construct Equivalence:
test developers conduct a
confirmatory factor
analysis (CFA) or
Weighted MultiDimensional Scaling
(WMDS) procedure AND
examine the convergent
and discriminant validity of
the adapted measure 2)
Method Equivalence: test
developers assess and
describe possible sources
of method bias (e.g.,
differential motivation,
experience with testing,
speediness).

Test developers
adequately investigate 1
or fewer of the
following: 1)
Construct
Equivalence: test
developers conduct a
confirmatory factor
analysis (CFA) or
Weighted MultiDimensional Scaling
(WMDS) procedure
AND examine the
convergent and
discriminant
validity of the adapted
measure 2) Method
Equivalence: test
developers assess and
describe possible
sources of method bias
(e.g., differential
motivation, experience
with testing,
speediness).

3) Item equivalence: Test
developers complete a
Differential Item
Functioning analysis using
a standard procedure that
best matches their data
structure and sample size
(e.g., IRT for large

3) Item equivalence: Test
developers complete a
Differential Item
Functioning analysis using
a standard procedure that
best matches their data
structure and sample size
(e.g., IRT for large
samples, Mantel-Haenszel
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3) Item equivalence:
Test developers
complete a Differential
Item Functioning
analysis using a standard

samples, Mantel-Haenszel
for smaller samples) AND
provide hypothetical
reasons for any observed
DIF

for smaller samples) AND
provide hypothetical
reasons for any observed
DIF

procedure that best
matches their data
structure and sample
size (e.g., IRT for large
samples, MantelHaenszel for smaller
samples) AND provide
hypothetical reasons for
any observed DIF.
OR there is insufficient
information provided to
merit a rating of 2 or 1.

C-3 (11) Provide evidence supporting the norms, reliability and validity of the
adapted version of the test in the intended populations (ITC, 2017).
Test developers must present empirical information about the validity and reliability
of the adapted measure, with special consideration of five sources of validity
evidence (e.g., test content, response processes, internal structure, relations to other
variables, and consequences of testing).
2

1

0

The test developers fulfill
the following three criteria:
1) Evidence is provided
that the existing test norms
can be used appropriately
and fairly for the adapted
measure or new norms are
developed 2) evidence is
provided that the new test
is reliable for its intended
use (e.g., internal
consistency estimate of .80
or higher for clinical use)
3) at least 3 sources of
validity evidence are
described that are related to
the intended use of the test
scores (e.g., factor analysis,

The test developers fulfill
two out of three of the
following criteria: 1)
Evidence is provided that
the existing test norms can
be used appropriately and
fairly for the adapted
measure or new norms are
developed 2) evidence is
provided that the new test
is reliable for its intended
use (e.g., internal
consistency estimate of .80
or higher for clinical use)
3) at least 3 sources of
validity evidence are
described that are related to
the intended use of the test
scores (e.g., factor analysis,

The test developers
fulfill one or fewer of
the following criteria: 1)
Evidence is provided
that the existing test
norms can be used
appropriately and fairly
for the adapted measure
or new norms are
developed 2) evidence is
provided that the new
test is reliable for
clinical use, as indicated
by internal consistency
estimates of .80 or
higher 3) at least 3
sources of validity
evidence are described
that are related to the

59

convergent validity)

convergent validity)
OR there is insufficient
information about any of
the three criteria to merit a
rating of 2.

intended use of the test
scores (e.g., factor
analysis, convergent
validity)
OR there is insufficient
information about any of
the three criteria to merit
a rating of 1.

C-4 (12) Use an appropriate equating design and data analysis procedures
when linking score scales from different language versions of a test (ITC, 2017).
Test developers should place the original and adapted versions of the test on a
single reporting scale before making cross-cultural comparisons. This should only
be done if there is strong evidence of equivalence.
2
If there is strong evidence
of equivalence and crosscultural comparison is
desired, the test developers
perform ONE of the
following to link the two
test versions: 1) a bilingual
group design, 2) a matched
monolingual design, or 3) a
monolingual group design
OR Linking is not
attempted due to1)
shortcomings in addressing
equivalence or 2) no need
or intent to compare
performance across cultural
groups

0

1

There is strong evidence of
equivalence and linking is
used, but the test developers
do not provide details about
the methods used to achieve
a common reporting scale
OR a linking design is not
used, but no explanation for
this choice is given.

A linking design is
attempted without
sufficient evidence of
equivalence OR there
is insufficient
information to merit a
rating of 1 or 2.

Part Four: Administration Guidelines
A-1 (13) Prepare administration materials and instructions to minimize any
culture- and language-related problems that are caused by administration
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procedures and response modes that can affect the validity of the inferences
drawn from the scores (ITC, 2017).
Test developers must carefully anticipate problems that might arise during test
administration with the target cultural group due to cultural and linguistic
variables.
2
1
0
Test developers
systematically assess and
address at least four of the
following factors: 1) the
clarity of test instructions, 2)
the appropriateness of the
test response method, 3) the
timing of the test, 4)
motivation to participate in
testing, 5) knowledge of the
test's purpose, and 6)
appropriateness of scoring
methods for the target
cultural group. Necessary
changes in these factors
from the original version are
detailed and justified.

Test developers
systematically assess and
address at least two of the
following factors: 1) the
clarity of test instructions,
2) the appropriateness of
the test response method,
3) the timing of the test, 4)
motivation to participate
in testing, 5) knowledge
of the test's purpose, and
6) appropriateness of
scoring methods for the
target cultural group.
Necessary changes in the
four described factors
from the original version
are detailed and justified.

Test developers fail to
address test
administration factors
during the adaptation
process OR the
evidence is lacking such
that it does not fulfill the
necessary
criteria to obtain a rating
of 1 or 2.

A-2 (14) Specify testing conditions that should be followed closely in all
populations of interest (ITC, 2017).
Test developers must develop standardized testing procedures and conditions (e.g.,
time limits, location) that will be followed in both the source and target culture to
reduce the impact of these factors on performance, which can limit interpretations of
an individual's scores.
2

1

Test developers provide
detailed, specific
information about the
standardized procedures
used. They also describe the
procedures used to training
test administrators in these
procedures.

No information is
provided regarding
Test developers state that adaptation of test
they developed
instructions or
standardized procedures
for the adapted test, but do standardized procedures
OR the evidence is
not provide enough
lacking such that it does
information about the
specific procedures used
not fulfill the necessary
to merit a rating of 2.
criteria to obtain a rating
of 1 or 2.

0
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Part Five: Score Scales and Interpretation Guidelines
SSI-1 (15) Interpret any group score differences with reference to all relevant
available information (ITC, 2017).
Test developers must make sure that they present appropriate interpretations of
intergroup differences in scores on the test of interest.
2
Test developers consider
multiple possible score
interpretations (e.g.,
motivation, education) and
systematically investigate
reasons for intergroup
score differences (e.g.,
administer both versions to
bilingual respondents)

1

0

Test developers consider
multiple possible score
interpretations, but do not
systematically investigate
the reasons for intergroup
differences.

Test developers do not
present multiple
possible interpretations
for intergroup score
differences OR there is
insufficient evidence to
warrant a rating of 1 or
2.

SSI-2 (16) Only compare scores across populations when the level of
invariance has been established on the scale on which scores are reported
(ITC, 2017).
Test developers must avoid over-interpreting score differences by making score
comparisons between cultural groups in the absence of strong validity evidence.
2
Test developers accurately
interpret their results based
only on the validity
evidence that they have
collected, such that they
only make intergroup
comparison statements
when measurement
invariance is established
(see C2) AND test
developers also caution
users about accurate
interpretation explicitly in
text and discourage
misinterpretation/misuse.

1

0

Test developers either
explicitly caution users
about accurate
interpretation OR provide
guidance for accurately
interpreting respondent
group differences.
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Test developers
inaccurately interpret
their scores by making
comparisons across
large groups in the
absence of established
measurement
invariance (see C2) OR
the evidence is lacking
such that it does not
fulfill the necessary
criteria to obtain a
rating of 1 or 2.

Part Six: Documentation Guidelines
Doc-1 (17) Provide technical documentation of any changes, including an
account of the evidence obtained to support equivalence, when a test is
adapted for use in another population (ITC, 2017).
Test developers must document the adaptation process to promote future
replication and to support the measure's use in the new population.
2

1

0

Test developers provide a
technical manual with both
qualitative and quantitative
evidence describing the
following: 1) Utility of the
construct and test in the new
population 2) sample
characteristics and item data
3) evidence of content,
criterion- related, and
construct validity 4) a
description of data analyses
and results

Test developers provide a
technical manual
detailing three of the
following pieces of
evidence: 1) Utility of the
construct and test in the
new population 2)
sample characteristics
and item data 3) evidence
of content, criterionrelated, and construct
validity 4) a description
of data analyses and
results

The manual does not
provide sufficient detail
for at least three pieces
of evidence OR the
evidence is lacking
such that it does not
fulfill the necessary
criteria to obtain a
rating of 1 or 2

Doc-2 (18) Provide documentation for test users that will support good
practice in the use of an adapted test with people in the context of the new
population (ITC, 2017).
The technical manual should be accessible to users in practical settings.
2

1

0

The test developers include
ALL of the following
information about the
adapted test in a format that
is accessible to users (e.g.,
manual): 1) describe the
construct 2) describe the
adaptation process 3)
summarize evidence

The test developers
include at least 6 of the
following details about
the adapted test in a
format that is accessible
to users (e.g., manual): 1)
describe the construct 2)
describe the adaptation
process 3) summarize

The test developers fail
to include at least 6
pieces of information in
a format that is
accessible to users
(e.g., manual) OR the
evidence is lacking
such that it does not
fulfill the necessary
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supporting the need for the
adaptation 4) summarize
evidence for the cultural
suitability of the item
content, test instructions,
and response format 5)
describe the suitability of
using the test with various
subgroups and any
restrictions to use 6) explain
issues related to good
practice in test
administration 7) explain
how intergroup
comparisons can be made if
appropriate 8) provide the
information needed for
scoring and norming or
describe computer-based
scoring 9) provide
guidelines for the
interpretation of results
(e.g., reliability, validity,
etc).

evidence supporting the
criteria to obtain a
need for the adaptation 4) rating of 1 or 2.
summarize evidence for
the cultural suitability of
the item content, test
instructions, and
response format 5)
describe the suitability of
using the test with
various subgroups and
any restrictions to use 6)
explain issues related to
good practice in test
administration 7) explain
how intergroup
comparisons can be made
if appropriate 8) provide
the information needed
for scoring and norming
or describe computerbased scoring 9) provide
guidelines for the
interpretation of results
(e.g., reliability, validity,
etc).

X-CAGAM Overall Score Calculation:
[Sum of All Item Scores] X 100/36
1. Sum the scores for each individual item
2. Divide this sum by 36
3. Multiply the result by 100 to obtain a percentage
X-CAGAM overall Score= _____ / 36 X 100 = _______ %
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Score

Category

Description

0-

Poor

The measure received a score of zero on more than

49%

Quality

half of the guideline items (raw score of 17 or lower)

50 -

Fair

75%

Quality

The measure received a score of two on at least half
of guideline items, a score of one on all items, or a
combination of scores higher than zero on the
majority of items, such that the raw score is between
18 and 27

76 100%

Good
Quality

The measure received a score of two on the majority
of guideline items (raw score of 28 or higher)
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APPENDIX B
Selection criteria
INCLUSION CRITERIA
Adaptations of ASD rating scales.
Translations of ASD rating scales.
Articles published in peer reviewed journals.
Published/unpublished students thesis/dissertations.
Research conducted after DSM-IV was published (1994)
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